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Abstract
ThisstudyclarifiesspatialpatternsofoccupationalstructuresoftheTokyo
metropolitanareaandtheirchangesafterthebubbleeconomy'scollapse,focusing
onthefollowingthreeaspects:(1)deepeningsocialpolarization,(2)changing
demographicstructure,and(3)housingprovision.Thesethreeaspectsare
interrelatedundercomplicatedcausation.Fewstudieshaveconnectedqualitative
changesrelatedtodeepeningsocialpolarizationwithquantitativechangerelated
tochangingdemographicstructure.Inaddition,severalproblemsremaintobe
solvedtechnically.Therefore,thisstudydealswiththefollowingfourproblems.
First,studiesusingfactoranalysisorclusteranalysisfinditdifficultto
comparefactorsorclustersobtainedfromdifferentinputvariables.Toavoidthese
problems,weshouldadoptvariablesrepresentingmainfactorsofthesocialarea
analysistoexaminethespatialpatternseparatelyandindetai1.
Second,previousstudiestendedtointerpretthespatialpatternsappearedon
mapsqualitatively.Hence,thefindingsobtainedarelikelytodependonthe
representationofthemapsandaffectedbyarbitraryinterpretation.To
understandthespatialpatternsquantitativelyandobjectively,thisstudy
employedthespatialautocorrelationindexofMoran曾sIanditslocalversion.
Third,mostpreviousstudiesinJapanusedtheadministrativeunitasaunit
area.Analysisusingtheadministrativeunithassomeadvantages,suchasthe
abundanceofinformationprovided,butalsohasthedisadvantageofincorrect
understandingofspatialpatterns.Furthermore,thisproblemisrelatedtothe
ModifiableArealUnitProblem(MAUP):theinfluenceofscaleandzoningofthe
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unitareaonspatialanalysis.ToexaminetheeffectoftheMAUP,thegridsquare
unit(3rdleve1,Japanesegeodeticreferencesystem)isalsoemployedasaunit
area.
Fourth,previousstudiesdealtwitheitherrelativeorabsoluteshiftofpopulation
groups.Hence,fewstudieshaveexaminedtherelationshipbetweenrelativeand
absoluteaspectsofpopulationchange.Theshift-shareanalysiscanseparatethese
componentsofchange,enablingustounderstandtherelationshipbetweenthese
aspectsbydecomposingseveraleffects.
AfterdescribingdataandmethodfortheanalysisinChapterII,thesuitable
spatialunitofoccupationalstructuresforunderstandingtheTokyometropolitan
areaandtheirchangesareexaminedinChapterIII.Therewereminor
differencesintendenciesbetweentheresultfromthedataoftheadministrative
unitsandthatofthegridsquareunits.Althoughaconcentricpatternwas
obtainedfromanalysisbytheadministrativeunit(similartoconventional
studies),aradialpatternalongsuburbanrailroadlineswasobtainedfromthe
analysisbygridsquareunit.
InChapterIV,toexaminethedetailedprocessofchangesinthespatial
patternsofoccupationalstructures,theauthorusesanextendedshift-share
analysisbydividingthestudyperiodintofour5-yearintervals.From1985to
2005,theoccupationalstructurethroughouttheTokyometropolitanarea
changedconsiderably.However,analysisofchangeintheratioofanoccupation
ineachunitareacannotdistinguishbetweenchangeoftheoccupational
compositionasawholeandlocalchange.Therefore,theauthoremployeda
shift-shareanalysisthathasbeenusedineconomicgeographytoassessthe
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relativeimportanceofdifferentcomponentsinregionalgrowthordecline.By
measuringthecompetitiveeffect,anextendedshift-shareanalysisisappliedto
thechangeinworkersbyoccupationalgroupbetweenthebeginningandendof
eachperiod.
Beforethecollapseofthebubbleeconomy,thecompetingeffectswerelargein
thesuburbscorrespondingtothecentrifugalpopulationmovementinthattime
period.Incontrast,afterthecollapseofthebubbleeconomy,gray-collarand
blue-collarworkersmovedintothesuburbswheremanywhite-collarworkers
alreadylived;thisledtoaconditionof"socialmix."Ontheotherhand,amajor
partofthepopulationgrowthwasbroughtaboutbywhite-collarworkersinthe
innerarea.However,theoccupationalhierarchy'suppergroupconcentratedin
limiteddistrictsoftheinnerarea,thusadvancingthetrendof"social
polarization."
Thesefindingsimplythatthespatialaspectofsocialpolarizationinthe
Tokyometropolitanareawaspromotedbytheinflowofwhite-collarworkers
intotheinnerdistrictbetween1995and2000.Althoughthisstudyfocusedon
theanalysisofoccupationstructure,theresultsoftheanalysisreflectchanges
inthewayofworking,thetypeoffamilies,residentialchoice,andurban
development.
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1.Introduction
1.PreviousStudiesontheSpatialPatternsofSocialStructureintheTokyo
MetropolitanArea
Sincethe1990s,thesocialstructurebuiltinJapanafterWorldWarIIhas
changeddrastically.BycomparingJapanwithWesterncountries,Machimura
(2009)pointedoutthatchangeinJapanesesocietyischaracterizedbyitstemporal
compression;inotherwords,itoccurredinashortperiod,withsimultaneous
changesinindustryandtheeducationsystem.Althoughindustrializationledto
thelevelingofthesocialstructure,theoccupationmovementhasdeclinedafter
therapideconomicgrowthperiod.Thischangeisreflectedinexpanding
disparitiesinhouseholdincomessincethelate1980s.Inaddition,inthelate
1980s,thebubbleeconomybroughtbothsoaringlandprices,particularlyinthe
Tokyometropolitanarea,andlarge-scalepopulationmovementfromtheinner
areatothesuburbs,thusexpandingtheTokyometropolitanarea.
Toexaminespatialpatternsofsocialstructurewithinacity,manystudies
employsocialareaanalyses.Socialareaanalysiswasoriginallydevelopedin
urbansociologytodeterminetheeffectofsociety'smovementasawholetourban
spatialstructure(ShevkyandBe11,1955;Morikawa,1975;Sonobe,1985).Onthe
basisofthisidea,threebasicdimensions(familystatus,socioeconomicstatus,and
ethnicstatus)wereconceptualized.Socialareaanalysiswassucceededbyfactorial
ecologyusingfactoranalysis.Generally,thespatialexpressionsofthreebasic
factorsareasfollows:thefamilystatusexhibitsaconcentricpattern,the
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socioeconomicstatusexhibitsasectoralpattern,andtheethnicgroupstendtobe
clustered.
ThespatialpatternsofTokyometropolitanarea'sresidentialstructurehavebeen
studiedmainlyinurbangeographyandurbansociology.Inurbangeography,
Fukuhara(1977)andTomitaandKawano(1990)appliedfactorialecologyanalysis
tothepre-1980Tokyometropolitanarea.Afterthat,numerousstudiesoffactorial
ecologywereconductedinthearea.Thesestudiescommonlyindicatethatthe
occupationstructurerepresentingsocioeconomicstatusshowsasectoralpattern.
Afterthe1990s,suchstudieshavebeenaccumulatedinurbansociology.These
studieswereconductedmainlyfromtwoperspectives:"aworldcityhypothesis"
(Friedmann1986)and"socialpolarization."Theyusedgeographicaltechniques
includingthesocialatlas/mapandregionalclassification.Afterthe1990s,
KurasawaandAsakawa(2004)andAsakawa(2006)observedatendencyinthe
Tokyometropolitanareaforashiftinthespatialdistributionofoccupation
structurefromasectoraltoaconcentricpattern.Asakawa(2006)remarkedthat
thischangeisattributabletosocioeconomicorderingofresidentialareasbytheir
distancefromcentralTokyoandreinforcementoftheconcentriclandusepattern
basedoneconomicrationality.Inaddition,theseobservationssuggestthat
concentricandsectoralpatternstendtobemixedinlargecities(Morikawa,1975:
659).
Incontrast,recentstudiesofurbangeographyhavedirectedanattentiontothe
changeintheamountofpopulation,consideringmovementandthedemographic
changeinagestructure.Esaki(2006)notedtherecenttrendof``theendof
suburbanization"withlowbirthratesandaging,aswellasadecreasein
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long-distancepopulationmovement.The"centripetalpopulationmovement"is
accompanyingthedecreaseinpopulationmovementfromTokyo's23Wardstothe
suburbs.However,thistrenddoesnotnecessarilyimplythatthepopulation
returnedtothecentralcityfromthesuburbs.Instead,itresultedfromatendency
foryoungadultpeople,whohavebeenconsideredusuallymovetothesuburbsto
buytheirfirsthouse,toremaininTokyo's23Wards(Esaki2006:87-88).In
addition,agingandrapidpopulationdeclinecannotbeavoidedinresidential
suburbsbecausetheyhaveabiasedagestructureandadecreasedpopulation
inflow(Naganumaeta1.2006).
ToexplainthesechangesintheTokyometropolitanarea'sspatialstructure
afterthebubbleeconomyperiod,Idescribethreeaspectsofchange:(1)deepening
socialpolarization,(2)changingdemographicstructure,and(3)housingprovision.
(1)DeepeningSocialPolarization
Afterthe1980s,globalizationandtheserviceeconomybroughtconsiderable
changetoindustryandemploymentinworldcities,includingTokyo.Atypical
exampleisthedecreaseinthenumberofskilledworkersbecauseofthedeclining
manufacturingindustryandincreaseinthenumberofhighlyspecializedworkers
involvedinthenewglobaleconomyandfinancialsystems.Inaddition,low-paid
servicejobsthatdonotrequireanyspecializationhaveincreased.These
phenomenawerecalled``dualcity"byMollenkopfandCastells(1991)and"social
polarization"bySassen(1991).EmpiricalstudiesinNorthAmericaandEurope
revealedthatthesechangeshappenedparticularlyincitieswithmany
multinationalenterprisesandimmigrants(Hamnett1994,Baumetal.1997).
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Mizuno(2010)reviewedthereorganizationoflargecities,focusingonthe
principleoffinancialcapita1,theglobalcity,andthecreativeclass.Inparticular,
heindicatedthatmovementofinvestmentmoneyledtoglobalizationofriskbythe
securitizationofrealestate.
InJapan,particularlyafterthe1990s,polarizationofsocialclassbecauseof
globalizationandtheneoliberalpolicyaccompanyingtheincreasingpoor
populationbecameaseriousproblem(Tachibanaki1998,Yamada2004).Itis
expectedthatsocialclasspolarizationwillappearconspicuouslyinworldcities.
Asaworldcity,Tokyoisconsiderablyaffectedbyglobalization.Sonobe(2001:
43-49)andMachimura(2009)summarizedthefactorsaffectingthisprocessinto
threepoints:First,Tokyobecameamemberoftheworldcities.AsSassen(2001)
noted,thepolarizationdividingtheeliteandtheunderclassprogressedinthe
worldcities,whichbecameafoundationfortheinternationaleconomy,including
multinationalenterprise.Inaddition,anincreasinginternationalcompetition
requiredcompaniestoadoptaflexiblewagesystemandwagerestrainttocutcosts
(Castells,1989).Second,deindustrializationandtheinformationsocietycaused
employmentmismatch,separationofthelabormarket,andashifttothehigher
serviceindustrysectorsandhigh-techindustries.Inaddition,information
technologiesaccompanyingafixedformofdutiescausedadecreaseinthenumber
ofclericaljobsanddifferentiationamongwhite-collarworkers.Inresponse,the
JapaneseGovernmentrevisedtheWorkerDispatchingActafterthe1990s,1eading
toincreasesinirregularemploymentofyoungpeople.Third,neoliberalpublic
policycausedaretreatinwelfareandprotectionofworkersbecauseitemphasized
marketmechanisms.Inaccordancewitheconomicglobalizationandthenationa1
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financecrisis,therulingLiberalDemocraticPartyinJapanadoptedaneoliberal
policysimilartothatoftherulingRepublicanPartyintheUnitedStates.The
exampleswerethederegulationpolicyandtheActonSpecialMeasures
ConcerningUrbanRenaissancein2002,bothpromotedurbanrenewalinthe
metropolitancorethroughprivatecompanies'capital.Fortypercentofthespecial
urbanrenaissancedistrictsunderthisactwereconcentratedinTokyo'sinnerarea.
Globalmoneyandfundsfromlocalbanksflewintothesedistrictsthroughreal
estatesecuritization.Yabe(2008)indicatedthatthedevelopmentofrealestate
securitizationpromoteddiversificationofurbanspaceinTokyo.
Aseriesofstudiesbyurbansociologistshasexaminedsocialpolarizationin
Japan.Machimura(1994,2009)analyzedthechangeinthenumberofemployees
byindustryinTokyoduringthe1980s,findingthatasignofsocialpolarization
appearedintheincreasedestablishmentoftheserviceindustryandwhite-collar
workers.Inaddition,urbangeographersexaminedthistrendforTokyo's23Wards.
Narita(2005)analyzedthechangesinthesocioeconomicattributesandincomeof
residentsinTokyoduringthe1980s;Toyota(2011)analyzedchangesinincome
levelfrom1998to2008,reportingthatthedifferencebetweenareashadenlarged.
Employingdataofoccupationalconstitutionandhouseholdincome,Toyota(1999,
2007)statedthatnewspatialpatternswereobservedinsocialpolarization,
includingwhite-collarinflowtothebayareaandincreaseofservicesector's
blue-collarworkersinandaroundShinjukuandIkebukuro.
(2)DemographicStructureandFemaleLaborForce
Japanesedemographicstructureischaracterizedbythefirst"babyboomers,"
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bornduring1945-1949,justaftertheendofWorldWarII,andthesecondbaby
boom,whentheyhadchildren(FigureI-1).Duringtheeconomicrecessionafter
thebubbleeconomycollapseuntiltheboomafter2002,thefirstbabyboomers
begantoretire,andthesecondbabyboomersenteredthelabormarket.Thishad
considerablyaffectedTokyo'sresidentialstructure.Forexampe,inthe1960s,
populationmovementcausedhousingshortagesandcongestionbecausemanyof
thefirstbabyboomersmigratedintothemetropolitanareaduringtheperiodof
higheconomicgrowth.Asaresult,urbanizationoftheTokyometropolitanarea
spreadoutwardbecauseofresidentialmovementtothesuburbswhereboomers
acquiredhouses.Incontrast,thesecondbabyboomers,bornintheTokyo
metropolitanareaandhavinglivedmainlyinthemetropolitansuburbs,arecalled
``thesecondgenerationsuburbanites."Theirchoicesofresidenceandcourseoflife
areexpectedtoaffectthemetropolitanarea'sfutureconsiderably.
Notablechangesoccurredinoccupationalcompositioninthetwentyyears
between1985and2005(FigureI-2).First,thenumberofemployeesgreatly
increased:inthestudyarea,itroseby1,450,000,withwomennumbering
1,190,000.Second,thenumbersofnotonlywhite-collarworkersbutalso
gray-collarworkersincreasedremarkably.Thisreflectstheincreaseinthe
numberofworkingwomeninthelate1980s,owingtotheprogressofaservice
economy.Ontheotherhand,thenumberofblue-collarworkersgreatlydecreased:
itsratiotothetotalemployeesfellfrom31.8%to26.7%.
(3)HousingProvision
Asmentionedpreviously,duringtheperiodofhigheconomicgrowth,thefirst
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babyboomers'movementintothemetropolitanareacausedhousingproblemsin
Tokyo'sinnerarea.AmajoraimofJapanesehousingPolicywastoprovidethe
middleclasswithhousesbyestablishingtheHousingLoanCorporation
(Nakazawa2006).However,thishousingprovisioncouldnotkeepupwiththe
demandsincecontinuoushigheconomicgrowthdrewmorepopulation.This
situationbecameasocialproblem.
Onthebasisofthebaby-boomgeneration,whofirstrentednarrowapartments
inthecentralareaandboughthousesinthesuburbsastheirlifestages
progressed,Watanabe(1978)developedamigrationmode1.Thus,housing
provisionexpandedtoTokyo'soutskirts,withrisinglandpricesaccompanyingthe
economicgrowth.Inotherwords,acquisitionofahousenecessarilypushespeople
tothesuburbs.Thiscanbeconfirmedbyextensiveexpansionofthedensely
inhabiteddistrict(DID)intheTokyometropolitanarea(FigureI-3).The
expansionoftheDIDadvancedremarkablybetween1965and1970.Thistrend
continueduntilthe1990s,althoughitspaceslowedtemporarilyintheearly1980s.
Inthisway,thefirstbabyboomers'housingdemandsproducedametropolitan
areathatwasspreadinghorizontally.
Whenthefirstbabyboomersmovedtothesuburbs,theyeitherpurchased
detachedhousesdevelopedbyprivatecompaniesorcondominiumsinpublic
housingcomplexes.Insuchstandardizedhomes,theresidents'demographic
charactertendstobehomogeneous.Animageofthe"standardfamily,"composed
ofamarriedcouplewithchildren,wasreflectedinthehousingunits'designs.The
"standardfamily"assumesthewifetobeafu11-timehomemakerandthehusband
tobethemainbreadwinner(Honda2008).However,theestablishmentofthe
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EqualEmploymentOpportunityLawin1986promotedwomen'sparticipationin
thelabormarket.ThismadeitdifficultfortypicalJapanesecompaniestodepend
onaconventionalfamilynorm.Conversely,anincreasingnumberoffemale
workersisconsideredacauseofdecliningmarriagerate.Astherateofunmarried
menandwomencontinuedtorise,thenumberofone-personhouseholdsincreased
greatly.Hence,thesecondbabyboomers'housingdemandsdifferedfromthatof
theirparents.Inresponsetodiversificationofhouseholds,housingdemandswere
alsodiversified.Thefloorspacerequiredbynuclearfamiliesdeclinedbecausethe
numberofchildrenperhouseholddeclined.Inaddition,lowbirthrates,anaging
population,andwomen'ssocialadvancementledtoanincreaseinone-person
households,thuseffectingademographicchangeintheinnerTokyoarea(Tomita
2004).Singlewomenwhoworkatdowntownofficesandlivealonetendtoattacha
greatimportancetoproximitytoworkplaceintheirresidentialchoices
(Wakabayashietal.2002).InTokyo's23Wards,wherepopulationrecoverybecame
apparentbetween1995and2000,MiyazawaandAbe(2005)observedmanyhighly
educatedwhite-collarworkers;single-person,30-somethinghouseholds;and
coupleswithoutchildren.However,thevariationamongdistrictswasconsiderable,
producingregionaldifferenceswithinTokyo's23Wards.
Thesetrendsarerelatedtothedimensionoffamilystatusinsocialareaanalysis
andmightchangethespatialpatternofthisdimension.Forexample,ifthe
nuclearfamilywithchildrenthatoftenmovedtothesuburbsbeforethebubble
economyperiodremainsinthedowntownareaanditsoutskirts,theaging
demographicratiowilldrop,1eadingtodiversificationofhouseholdcomposition.
Inaddition,Yamada(2008)examinedcondominiumlocationsandtheir
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relationshiptochangesinlandpricesbetween1995and2005,withinarangeof15
kmfromTokyoStation.Hisresearchrevealedquitedifferenttendenciesbetween
thewestern/southwesternandtheeasternpartsofthedowntownarea.Onthe
otherhand,mostsuburbswitnessachangeingenerations,andsortingand
selectionofresidentialareashaveprogressedunderdecreasedhousingdemand
(Kawaguchi2007).AftercomparingtwoTokyometropolitanareasuburbs,
Nakazawaeta1.(2008)suggestedthepossibilitythatsuburbsfromwhich
residentshadformerlycommuteddowntownhadshiftedtoproximity-oriented
commuters,thuschangingtheresidents'socialclassaswe11.
However,diversifiedhousingdemandswerenotsatisfiedbyexpansionof
residencesbeyondcommutingdistance,butbyverticalexpansioninbuilt-upinner
areas.Suchanewhousingprovisionnecessarilyentailsrebuildingand
redevelopment,andthesechangescopewiththedemographicchangesmentioned
previously.Thecentripetalpopulationmovement(Toshin-Kaiki)and``theendof
suburbanization"describethisprocess.However,whetherthesechangesaffect
socialpolarizationassociatedwiththesocialstatusdimensionneedstobe
examined.
2.PurposeofThisStudy
ThisstudyclarifiesTokyometropolitanarea'sspatialpatternsofoccupational
structureafterthebubbleeconomy'scollapse,focusingonthethreeaspects
mentionedpreviously:(1)deepeningsocialpolarization,(2)changingdemographic
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structure,and(3)housingprovision.Thesethreeaspectsare,ofcourse,
interrelatedundercomplicatedcausation.Fewstudieshaveconnectedqualitative
changesrelatedtodeepeningsocialpolarizationwithquantitativechangerelated
tochangingdemographicstructure.Inaddition,severalproblemsremaintobe
solvedtechnically.Therefore,thisstudydealswiththefollowingfourproblems.
First,anumberofpreviousstudiesemployedfactoranalysisorclusteranalysis
toanalyzeresidentialstructureofcities.Nevertheless,itisdifficulttocompare
factorsorclustersobtainedfromdifferentinputvariables.Asolutionisthe
separateanalysisofspatialpatternsofthevariablesusedinfactoranalysis.For
example,KurasawaandAsakawa(2004)gavesimilarnamestoregionalclusters
obtainedfromdifferenttimeperiods.However,asindicatedbyYanoandKato
(1988)andMachimura(2005),factorcompositionandclustersdependontheinput
variables.Inaddition,KurasawaandAsakawa(2004)adoptedalargenumberof
variables,althoughAsakawa(2006)reducedthenumberofvariablesto19,in
whichninewererelatedtooccupationalcomposition.Therefore,occupational
compositionprobablyaffectedtheanalyticalresult.Toavoidtheseproblems,we
shouldadoptvariablesrepresentingmainfactorsofthesocialareaanalysisto
examinethespatialpatternseparatelyandindetai1.
Second,previousstudiestendedtointerpretthespatialpatternsappearedon
mapsnotobjectivelybutsubjectively.Hence,thefindingsobtainedwerelikelyto
dependontherepresentationofthemapsandaffectedbyarbitraryinterpretation.
Tounderstandthespatialpatternsobjectively,thisstudyemployedthespatial
autocorrelationindexofMoran'sIanditslocalversion.
Third,mostpreviousstudiesinJapanusedtheadministrativeunitasaunit
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area.Thoughanalysisusingtheadministrativeunithassomeadvantagesinthe
abundanceofinformationprovided,ithasthedisadvantageofmisunderstanding
ofspatialpatternsowingtotheshapeoftheadministrativeunit.Furthermore,the
arealunitshouldbeashomogeneousaspossible,withequalsizeandshape.In
particular,theadministrativeunitchangesbecauseofmunicipalmergersor
administrativereorganization.Analysesusingtheadministrativeunittendto
reducethehomogeneityoftheunitarea,andthesechangesmakechronological
comparisondifficult.Furthermore,thisproblemisrelatedtotheModifiableAreal
UnitProblem(MAUP;Sadahiro2003):theinfluenceofscaleandzoningoftheunit
areaonspatialanalysis.ToexaminetheMAUPonthisstudy,thegridsquareunit
(3rdleve1,Japanesegeodeticreferencesystem)arealsoemployedasaunitarea
andcomparingeachresults.
Fourth,previousstudiesdealtwitheitherrelativeorabsoluteshiftofpopulation
groups.Hence,fewstudieshaveexaminedtherelationshipbetweenrelativeand
absoluteaspectsofpopulationchange.Theshift-shareanalysiscanseparatethese
componentsofchange,enablingustounderstandtherelationshipbetweenthese
aspectsbydecomposingseveraleffects.
Toovercometheseproblems,thisstudyusesimprovedanalyticalmethods(see
ChaptersIIIandIV).Sonobe(2001)presentedthreehypothesesaffecting"the
socialpolarizationofthecity":aworldcityhypothesis,adeindustrialization
hypothesis,andapublicpolicyhypothesis.Thesehypothesesarecommonlybased
onthenotionthattransformationofindustrialstructureledtochangeof
occupationstructure.Therefore,theauthoradoptedvariablesrepresenting
socioeconomicstatus.Thenumberofworkersbyoccupationalgroupfromthe
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nationalcensuswasusedbecauseoccupationcanberegardedasadirectindexof
socialstatusinJapan,whereincomedataforsmallarealunitsarenotavailable.
Todetectandexaminethespatialpatternsobjectivelyandquantitatively,this
studyemploysMoran曾sIstatisticanditslocalindex,whicharerepresentative
spatialautocorrelationindexes(Fotheringhametal.2000:202).
InChapterIII,theauthorexaminesdifferencesinspatialpatternsofthe
occupationalgroups(viz.white-collarandblue-collarjobs)between
administrativeandgridsquareunits.InChapterIV,anextendedshift-share
analysisseparatesthecomponentofchangebetweenrelativeandabsolute.In
particular,sincechangeinoccupationalstructureafterthebubbleeconomyperiod
ischaracterizedbygrowthoftheservicesectorandfeminizationoflabor,the
authoraddedthegray-collarjob,whichconsistsofsalesandservicejobs.In
addition,differencesbetweenmaleandfemaleworkersareexamined,considering
thegrowthoffemalelaborparticipation.Intheanalysisofspatialchange,the
authoremployedthelocalindicatorofMoran'sI,analyzingthecompetitiveeffect
distributionintheexpandedshift-shareanalysistoexaminelocalchangepatterns
indetai1.
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II.DataandMethod
1.Data
Thisstudyusedmainlythepopulationcensusofthe20-yearperiodfrom1985
to2005.InChapterIII,theauthoranalyzesthechangeinoccupationalstructure
afterthebubbleeconomy'scollapsebetween1995and2005.Theoccupational
structureiscapturedbyclassifyingjobsintowhite-collarandblue-collar.The
white-collarratioisdefinedastheproportionofthesumof"administrativeand
managerialworkers,""professionalandengineeringworkers,"and"clerical
workers"tothetotalnumberofworkers.Theblue-collarratioisdefinedasthe
proportionofthesumof"transportandmachineoperationworkers"and
"manufacturingprocessworkers"tothetotalnumberofworkers.
InChapterIV,theauthoranalyzesthespatialpatternsofchanging
occupationalstructureafterthebeginningofthebubbleeconomybetween1985
and2005.Consideringthesignificantshifttowardtheserviceeconomy
accompanyingtheincreaseinfemaleworkers,theauthoraddedgray-collar
workersasanoccupationaltypologyanddividedworkersintomaleandfemaleto
considergenderdifferences.Thegray-collarworkerisdefinedasthesumof
"salesworkers"and"serviceworkers,"manyofwhomarewomen.
ThestudyareaistheTokyometropolitanarea(TMA)within50kmfromcentral
Tokyo(TokyoStation).Thisareaapproximatelycoversthemunicipalitieswhere
5%ormoreworkerscommutetoTokyo's23Wards(Koizumi2010).Inthe
analysisbymunicipality,arealunitsin1995weremergedintothosein2005if
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theboundaryofadministrativeareachangedbecauseofmunicipalmerger.Inthe
analysisofTMAusinggridsquarestatistics,theauthorusedtheThirdGrid
Square(Japanesegeodeticreferencesystem)within50kmfromTokyoStation,
where2000rmorepeoplereside(Figure2-1).ThirdAreaPartitionisalsocalled
theBasicGridSquarethatdemarcatedbydividingaSecondaryAreaPartition,
correspondingtoonepageof1/25,000topographicmaps,into100(10by10)
equalpartsverticallyandhorizontally.
2.Method
(1)SpatialAutocorrelation
Inanalyzingthespatialpattern,theMoran'sIstatisticisemployed;thisisa
representativespatialautocorrelationindextograspthedegreeofthevariables'
cohesioninthewholeareaquantitatively(Fotheringhametal.2000:202).Moran's
Iisdefinedas
?
????
??
ー
??
? Σ夢Σヲw`1(Xi一ヌ)(xノーヌ)
■
Σ野(Xi一ヌ)2
,乙 ≠ ノ (1)
where
X:meanofx,
Xi:valueofxini,
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wε1:thestrengthofthelinkagebetweeniandXand
n:thenumberofunitareas.
Thevaluesofltypicallyrangefromapproximately+1,representingcomplete
positivespatialautocorrelation,toapProximately-1,representingcomplete
negativespatialautocorrelation.IfIisclosetoO,thereisverylittlespatial
autocorrelation.Thevaluevvr、jisdefineddependingonwhetheraboundaryis
shared(shared=+1,notshared=0).
Furthermore,toanalyzelocationswhereasimilarvalueisobserved,alocalized
versionofMoran'sIisemployed(Anselin1995).LocalIndicatorsofSpatial
Association(LISA)canbeusedformappingandtestingstatisticalsignificanceto
provideanindicationofclusteringpatternswithinthestudyregion.Thelocalized
versionofMoran'slis
Liニ
(yi-y)Σクレγij(yj-y)
,i≠1σγ2
(2)
where
y:meanofY,
γi:valueofyini,
)1j:valueofyinノ,
レ嗜j:thestrengthofthelinkagebetweeniand71,
n:thenumberofunitareas,and
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σy2:varianceofγ2・
TheslopeoftheregressionlineontheMoranscatterplotisequivalenttothe
Moran'sIstatistic(Figure2-2).ThefourquadrantsintheMoranscatterplot
correspondtothefourtypesofspatialassociation.Thelowerleftandupperright
quadrantsindicatespatialclusteringofsimilarvalues:lowvaluesinthelowerleft
andhighvaluesintheupperright.Theupperleftandlowerrightquadrantsin
theMoranscatterdiagramindicatespatiallydissimilarvalues:10wvaluesare
surroundedbyhighneighboringvaluesfortheformerandhighvaluesare
surroundedbylowneighboringvaluesforthelatter(Anselin1995,Nakaya2004).
Hence,wecanidentifythespatialclusterofasocialgroupbymappingareas
locatedintheupperrightquadrantoftheMoranscatterdiagram.Inthisstudy,
theOpenGeoDaO.9.8.16softwarepackageisusedfortheMoran'sIandHSA
analyses.
(2)ExtendedShift-ShareAnalysis
From1985to2005,theoccupationalstructurethroughoutTMAchanged
considerably.However,analysisofchangeintheratioofanoccupationineach
unitareacannotdistinguishbetweenchangeoftheoccupationcompositionasa
wholeandlocalchange.Therefore,theauthoremployedashift-shareanalysisthat
hasbeenusedineconomicgeographytoassesstherelativeimportanceofdifferent
componentsinregionalgrowthordecline.
Nagao(1996)proposedanextendedshift-shareanalysisfordividing"the
differentialeffect"thatindicatesalocalchangedifferentfromthetrendofthe
totalregioninto"competitiveeffect"(Cij)and"allocationeffect"(.4ij)asfollows:
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where
△Eij:thechangeinthenumberofworkersofsectorごinareal
E身 ・th・numb…fw・ ・kers・f・ect・・iinareaノ・t亡(th・ t・ t・fth・peri・dyea・)
E寿+1・th・numb…fw・ ・kers・f・ect・・iinareaノ・t亡+1(th・n・xtp・・t・fth・p・i・dyea・),
E召九・th・・am・dim・n・i・n・lscaling(d・fin・d・・f・ll・w・)
E辞一砕 ・甚(9)
Ej・th・number・fw・・kersinarea1・t亡,
Eξ:thenumberofworkersofsectoriinstudyareaatt,
E亡:thenumberofworkersinstudyareaat亡,
Gij:growtheffect,
ル1iノ:mixeffect,
Ciプ:competitiveeffect,and
,
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Ai1:allocationeffect・
Thecompetitiveeffectisattributabletodifferencesingrowthratebetweenan
arealunitandthewholeregion.Hence,wecanclarifythelocaltrendofstrongor
weakbyanalyzingthespatialpatternofthecompetitiveeffect.
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III.ChangesintheSpatialPatternsofOccupationalStructure
intheTokyoMetropolitanArea
1.AnalysisUsingtheAdministrativeUnit
Here,theauthorconductedananalysisusingtheconventionaladministrative
unitusedinpreviousstudies.Theresultoftheanalysiswascomparedwiththatof
theanalysisbythegridsquareunit.
Ahighratioofwhite-collarworkerswasobservedintheareainsidetheJR
YamanoteLine,(thewesternpartofTMA),thewestpartalongtheJRChuoLine,
andthesouthwesternpartofTMA(namely,WardofAoba,YokohamaCity,and
KamakuraCity)(Figure3-1).However,thevaluedeclineswiththedistancefrom
Tokyo'scitycenter.Inparticular,theratioishigherinthesouthwesternsector
thaninothersectorswithinthesamedistance.Inaddition,relativelyhighratios
areseenintheadministrativeunitsalongarailroadradiatingfromdowntown
Tokyo.Ontheotherhand,theareaswheretheratioofwhite-collarworkersislow
andthatofblue-collarworkersishighextendfromtheeasternpartofTokyo's23
WardstothenorthofinlandSaitama(Figure3-2).Thisconfirms"theblue-collar
belt"thatKurasawaandAsakawa(2004)andotherresearchershaveindicated.To
graspthesetendenciesofspatialdistributionquantitatively,alocalizedversionof
Moran'sIstatisticisemployed.Figure3-3illustrateslocalclusteringpatternsof
thewhite-collarandblue-collarratios.Theareaswithhigherwhite-collarratio
showaconcentricpatternwithafocusonthewestsideofdowntownTokyo;those
ofhigherblue-collarratioextendinthecircumferenceofthemetropolitanarea.
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Thus,thespatialpatternofoccupationalstructureinTMAischaracterizedby
thecontrastbetweenwhite-collarandblue-collarworkers.Spatialautocorrelation
coefficient(Moran'sI)isemployedtoconfirmthislocalizedpatternofoverall
distributionofeachoccupationalgroup.Duringthe10yearsafter1995,thevalue
ofMoran'sIstatisticsforthewhite-collarratioincreasedfromO.612toO.645and
thosefortheblue-collarratioincreasedfromO.662toO.692(Table3-1).
Comparisonofthecoefficientofvariation(CV),whichindicatesunevennessofthe
valuewithoutconsideringthelocationofarealunit,showsthattheCVfor
white-collarratioincreasedfrom18.1to18.9andforblue-collarratiofrom32.5to
34.6between1995and2005.Thisindicatesthatthespatialdifferenceof
occupationstructurehasexpandedduringthisperiod.
Morespecifically,between1995and2005,thewhite-collarratiogenerally
increasedintheinnerareaofTokyo;however,suchchangewasinconsequentialin
thesuburbs(Figure3-41eft).However,insuburbanmunicipalitieswhere
large-scaleresidentialestateshavenewlydeveloped(e.g.,WardofTsuzuki,
YbkohamacityinKanagawaPrefectureandMotono-muraandInba-murainChiba
Prefecture),thewhite-collarratiohasincreasedexceptionally.Numberof
white-collarpopulationincreasedalsointheseareas(Figure3-5).
2.AnalysisUsingtheGridSquareUnit
Thedistributionofthewhite-collarratioexhibitsasectoralpatternwithinthe
15kmfromdowntownTokyo,approximatelyequivalenttoTokyo's23Wards;the
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ratioislowerintheeasternpartandhigherinthesouthwesternpart
correspondingtothetopographicaldifferencesbetweenuplandandlowland
(Figure3-6).Intheareasoutsideofthe15-kmzone,aradialpatterninwhich
higherareasareextendedalongrailroadlinestothesuburbsisobserved.Evenin
thesamedistancezone,theratioishigherinthesouthwesternsectoralongthe
TokyuToyokoLine.Inurbansociology,thisareahasbeencalledthe"white-collar
belt"(Kurasawa,Asakawa2004,Asakawa2006).Within"white-collarbelt",
ShonanareasuchasKamakuraandZushiCitiesarelocatedapartfromcentral
Tokyo(Figure3-7).Toidentifythisdistributionclosely,Figure3-8showstheareal
unitspositionedinthefirstandthirdquadrantoftheMoran'sscatterdiagram
withp-valuesforLocalMoranstatisticbelowO.05.Thewithin-15kmzoneshowsa
sectoralpattern;however,noclearpatterncanbefoundintheeasternpartthat
constitutestheblue-collarbelt.Intheareaoutsidethe15-kmzone,wedetecta
radialpatterninwhichtheblue-collarbeltfillsthegapsofthewhite-collarbelt
expandingalongrailroadlines.
ComparisonofMoran'sIstatisticforwhite-collarandblue-collarratiosbetween
1995and2005showsastrongpositivespatialautocorrelationalthoughthevalue
ofIhasslightlydecreased(Table3-1).Thisimpliesthattheunevenspatial
distributionofeachoccupationalgrouphasbeenmoderated,buttheresidential
segregationofoccupationalstrucurehasbeenmaintainedacrosstheTokyo
metropolitanarea.
Duringtheperiodbetween1995and2005,thewhite-collarratiorosegenerally
intheinnerareaofTokyoandfellinthesuburbs(Figure3-91eft).Thistendency
showsaconcentricpatternwithinthe15-kmand30-50-kmzones.However,a
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radialpatternalongrailroadlinesappearsinthe15-30kmzone,wheremarked
populationincreaseduringtherapideconomicgrowthperiodinthe1960shas
causedtheinflowofwhite-collarworkersandsuburbanization(Kurasawaand
Asakawa2004,2006,Esaki2006).Detailedanalysisatthegridsquareunitlevel
revealedthattheinflowofwhite-collarworkerswaslimitedtotheregions
stretchingalongtherailroadlines.Forexample,thenumberofwhite-collar
workersincreasedintheareasaroundthestationsofKohokuNewTownand
Wakabadai(WardofAsao,KawasakiCity),Hachioji-Minamino(HachiojiCity,
Tokyo),Yachiyo-midorigaoka(YachiyoCity,Chiba),andOyumino(WardofMidori,
ChibaCity),butdecreasedintheareasawayfromrailroadlines.Hence,the
growthofwhite-collarratioislimitedtoregionsaroundspecificstationsinthe
suburbs.
Next,Iexaminethebackgroundofsuchchangewithregardtotheamountof
population.Withinthe15-kmzone,theamountofwhite-collarpopulation
significantlyincreasedintheeasternpart,around10kmawayfromdowntown
Tokyo,anddecreasedinthewesternpart(Figure3-101eft).However,thechange
ofwhite-collarratiointhenorthwesternpartisnotlargebecausethetotal
numberofemployeesdecreased.Inthezoneoutside15kmfromcentralTokyo,
therearemanydistrictswherewhite-collarpopulationhasdecreased.
ExceptionallylargeincreasesarefoundinthevicinityoftheJRSaikyoLineand
JRNambuLine;ToyoRailwayLine;andtheTamaandtheKohokuNewTownarea,
easilyaccessiblefromdowntownTokyo,wherealarge-scalehousingestatewas
developed,andthewhite-collarratiorose.
Ontheotherhand,theblue-collarpopulationdecreasedconsiderablyincentra1
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TokyoandincreasedinthecircumferenceofTMA(Figure3-10right).Withinthe
15-kmzone,particularlylargedecreasesareobservedintheeastern-northwestern
part.Inthisregion,thegrowthofthewhite-collarratiodidnotnecessarilyleadto
anincreaseinthewhite-collarpopulation;thisimpliesthattherelative
white-collarizationhasgrown.
Incontrast,theblue-collarratiosignificantlydecreasedaroundKawasaki
StationandKawaguchiStation.Thismaybebecauseoftheinflowofwhite-collar
populationintotheredevelopedareaaroundthestation.Accompanyingthe
absoluteprominenceofwhite-collarworkersintheseareas,akindof
gentrificationoccurred,withthereplacementoftheresidents.Inthisway,both
theamountandratioofwhite-collarpopulationhaveincreasedinexistingclusters
throughthestrengtheningtendencyofaccumulation.
Moreover,theblue-collarbelthasblurredbecauseofadecreaseintheabsolute
numberofblue-collarpopulationratherthanbecauseoftheinflowofwhite-collar
population.Inotherwords,theriseofthewhite-collarratioandtheincreased
white-collarpopulationbroughtabout"discriminationofthesuburbs"and
"centripetalmovementofpopulation."
3.ComparisonofResultsoftheAnalysesbetweentheAdministrativeandGrid
SquareUnits
Althoughtheanalysisofthegridsquareandadministrativeunitsyieldeda
similartendencyinoverallspatialpatterns,thefollowingdifferencesare
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observed.
Theanalysisbyadministrativeunitshowsthattheblue-collarbeltentersinto
theconcentricpatternarounddowntown,1ikeawedgebuiltintocentralTokyo
fromtheeastside.Incontrast,theanalysisbygridsquareunitshowsa
combinationofradialpatternsinwhichthewhite-collarratioisasectoralpattern
withinthe15-kmzone,butaradialpatternexpandingalongrailroadlinesinthe
15-50-kmzonefromdowntownTokyo.AnalysisofthelocalizedMoranstatistic
confirmsthisdifferenceinthespatialpatterns.Inparticular,from15-50-kmzone,
aradialpatterninthevicinityoftheJRJobanLineandJRSobuLineisobserved
intheanalysisbygridsquareunit,butcannotbedetectedintheanalysisby
administrativeunit.Suchadifferenceappearsparticularlyinthesuburbs,where
thesizeoftheadministrativeunitsvarieswidely.
Inaddition,bothadministrativeunitandgridsquareunitrevealaconcentric
patternofchangesinthewhite-collarratio.However,itbecomesclearinthe
analysisbygridsquareunitthatamarkedincreaseinwhite-collarpopulationin
thesuburbs,observedintheresultoftheadministrativeunit,wascausedby
large-scaledevelopmentlimitedtoareasaroundsomestations.
Furthermore,thechangeintheamountofwhite-collarpopulationshowsa
generaltendencyofstrengtheningaccumulation.Theresultofanalysisbygrid
squareunitdetectedaphenomenonsimilartogentrification,owingtosomeareaof
redevelopmentnearrailroadlines,whichcausedtheinflowofwhite-collar
population.
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4.Discussion
ThischapterexaminedthespatialpatternofoccupationalstructureofTMAand
changeinitafterthebubbleeconomyperiod.Theresultsconfirmedthespatial
patternsreportedbypreviousstudiesofKurasawa(1986),KurasawaandAsakawa
(2004),andAsakawa(2005).Hence,thebasicstructureofsocialareasinTMAwas
maintained.However,therewereminordifferencesintendenciesbetweenthe
resultfromthedataoftheadministrativeunitsandthatofthegridsquareunits.
Althoughaconcentricpatternwasobtainedfromanalysisbytheadministrative
unit(similartoconventionalstudies),aradialpatternalongsuburbanrailroad
lineswasobtainedfromtheanalysisbygridsquareunit.Detailedanalysisofthe
spatialpatternwithintheinnerareaofTokyousingsmallerunitsofgridsquare
revealedthatsocialareasaredefinedbythelandformboundarybetweenupland
andlowland.
TheTMAspatialpatternsofoccupationalstructureareparticularly
characterizedbycontrastbetweenthezonesinsideandoutsideof15kmfrom
centralTokyo,equivalenttoTokyo's23Wards.Owingtorelativelysmall
administrativeunitsandahigh-densityrailwaynetworkwithinthe15-kmzone,
theresultsfromtheadministrativeunitsandthegridsquareunitsweresimilar.
Ontheotherhand,inthesuburbsoutsideofthe15-kmzone,aradialpattern
alongtherailroadlinesappearedintheanalysisbygridsquareunits,dissimilar
totheanalysisbyadministrativeunit.Thiscanbebecauseoftherelativelylarge
sizeoftheadministrativeunitsandawidedisparityinsuburbanaccessibilityto
railroads.
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Thechangesfromasectorpatterntoaconcentricpatterninthesocioeconomic
statusindicatedbyKurasawaandAsakawa(2004)andAsakawa(2006)canbe
observedintheresultfromtheanalysisbyadministrativeunit.Intheanalysisby
gridsquareunit,thetendencytoasectoralpatternsuchasthiswasfoundinthe
15-kmzonefromcentralTokyoandtheouterfringezoneofthemetropolitanarea.
Thisseemstoreflectthegrowthinthenumberofwhite-collarworkerscausedby
housingdevelopmentintheinnerareaofTMA.
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IV.DecompositionoftheChangesintheSpatialPatternsofthe
OccupationalStructureComparingMaleandFemale:An
ExtendedShift-ShareAnalysis
1.SpatialPatternsofOccupationConstitutioninTermsofGenderDifference
Thissectionexaminestheprocessofformingspatialpatternsofoccupation
structureinTMAusinggridsquarestatisticsvalidatedinthepreviouschapter.To
thisend,theauthorchose1985,whenthebubbleeconomyhadbegun,asthe
beginningofthestudyperiodand2005astheendoftheperiod.Sincethenumber
offemaleworkersincreasedremarkablyduringthisperiod,thefollowinganalysis
considersgenderdifference.
Figure4-1showsareashavingasignificantlyhighratioofthreeoccupational
categoriesasof1985,basedonthelocalversionofMoran'sIstatistic.Themap
showsonlyareaswithsignificantp-valuesoftheLocalMoranstatisticbelowO.05.
ColoredareasshowspatialunitsplottedintheupperrightquadrantoftheMoran
scatterplot(seeFigure2-2).Hence,theseareasrepresenthighvaluessurrounded
byhighvalues.
Awhite-collardistrictofthewesternpartiscommontomenandwomenthough
aneasternblue-collarbeltindicatedbypreviousstudiesappearwithinthe15-km
zonefromcentralTokyo,equivalenttoTokyo's23Wards,istypicallyformale.In
contrast,aconsecutivedistributionofgray-collarworkersisfoundininnerTokyo.
Outsidethe15-kmzonefromcentralTokyo,awhite-collardominantdistrict
extendstothewest,whilethegray-collarbeltsalongrailroadlinesarefoundin
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theeasternradiusfromcentralTokyo.Agenderdifferenceisobservedinthe
southernpartaroundKawasakiStationandtheeastsideofTokyoBayofChiba
Prefecture;theformerofwhichismalespredominateasblue-collarworkersand
thelatterofwhichisfemalespredominateasgray-collarworkers.
Althoughthebasicspatialpatternsof2005resemblethoseof1985,somenotable
changesappeared(Figure4-2).In2005,valuesofMoran'sIstatisticindicatingthe
degreeofunevendistributionbecomelarge,exceptforgray-collarworkersand
femalewhite-collarworkers(Figure4-3).Inparticular,theaccumulationdistricts
ofwhite-collarworkersarefoundinthewesterninnerareaofthe5-kmzone,and
theareaaroundOmiya,UrawaandKashiwaStations,commontobothmaleand
female.Acentripetalexpansionofthecohesionrangeismoreremarkablefor
femalethanformaleworkers,spreadingnotonlytotheinsideoftheYamanote
LinebutalsotoWardofChuoalongtheSumidaRiver.Thedistributionof
white-collarworkersshowsdifferencesbydirectionfromcentralTokyo.The
white-collardistrictexpandedtothesouthwesternpartofTMA,steppingoverthe
TamaRiveralongtheTokyuToyokoLineandtheDen'entoshiLine.Ontheother
hand,theblue-collarbeltwithintherangeof15kmwasnotobservedin2005,
whileblue-collarworkersbecomeconcentratedinKo-TonegawaLowlandandthe
zoneoutside15km.Asforthegray-collarworkers,intheeasternpartofthe
15-kmzone,maleworkershavebecomepredominated.Gray-collarmaleworkers
becamedominantalongtheJRJobanLineandtheTokyoMetroTozaiLine,
formingacontinuousdistributionextendingfromTokyotoChibaPrefecture.
However,thedistributionofgray-collarfemaleworkersremainedentirely
unchanged.
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Thus,comparingchangesinthespatialpatternsofoccupationalstructure
between1985and2005revealedthatwhite-collarworkersaccumulatedinthe
innerareaofTMAandexistingwhite-collardistricts.Accumulationofthe
gray-collarworkersisobservedintheareassurroundingthewhite-collar's
dominantdistricts.Incontrast,theblue-collarbelthadshiftedtotheouterareaof
TMA.
2.DecompositionoftheElementsofChangeinOccupationalStructureand
TheirSpatialPatterns
Toexamineindetailtheprocessofchangesmentionedabove,theauthorusesan
extendedshift-shareanalysis,dividingthestudyperiodintofour5-yearintervals.
Theperiodsusedinthissectionareasfollows:PeriodIfrom1985to1990,Period
IIfrom1990to1995,PeriodIIIfrom1995to2000,andPeriodIVfrom2000to
2005.Bymeasuringthecompetitiveeffect,anextendedshift-shareanalysisis
appliedtothechangeinworkersbyoccupationalgroupbetweenthebeginningand
endofeachperiod.
Theextendedshift-shareanalysisbreaksdownfactorsaffectingchangeinthe
occupationalstructureintofourtypesofeffectasshowninEquations(3to8):
growtheffect(GE),mixeffect(ME),competitiveeffect(CE),andallocationeffect
(AE).GEiscalculatedbyassumingthattheincreasingrateofanoccupational
categoryinaunitareaisproportionaltothatoftheentireregion.MEis
calculatedbysupposingthatthegrowthofthedifferencesbetweenavaluefora
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unitareaandthevalueforthewholeareadependsontherateofchangeinthe
numberofworkersinanoccupationalcategoryforthewholearea.CEisthelocal
elementofchangespecifictoanarealunitbecauseCEshowstheamountofchange
thatremovedtheeffectsoftheoccupationalshiftcommontothewholestudyarea.
AEisavaluemultiplyingthedifferencesintherateofanoccupationalcategory
betweenanarealunitandthewholeregionbydifferencesinthegrowthofworkers
foralloccupationalcategoriesbetweenunitareaandthewholestudyarea.Hence,
thegrandtotalofGEforallunitareasequalstheemploymentchange;thegrand
totalofME,CE,andAEforallunitareasisO.Measuringtheeffectforthewhole
arearequiresevaluationofanabsolutevalueoritssumofsquares.
Hence,theauthorsummarizesthesumofthesquaresofeacheffect'svalue,for
eachperiod,anditsratiotothegrandtotalofsumofsquaresforalleffects.Table
IV-1showsthattheCEamountisremarkablylargeramongfourtypesofeffect,
exceptthatoffemalewhite-collarworkersinPeriodIandfemalegray-collar
workersinPeriodII.GE'scontributionreflectingthewholearea'schange
indicatesthattheincreaseoffemalewhite-collarworkersinPeriodI,female
gray-collarworkersinPeriodII,andthedeclineofmaleblue-collarworkersin
PeriodIIIgreatlyaffectedthewholearea'schange.TheseresultsshowthatCE
hasthegreatestinfluenceontheoccupationalstructureoftheunitarea.In
contrast,theGE'scontributionislimited.Hence,CEisregardedasthelocal
elementofthechangespecifictoanarealunitbecauseitshowstheamountof
changethatremovedtheeffectsoftheoccupationalshiftcommontothewhole
studyarea.Biaseddistributionofthecompetitiveeffect'svalueindicatessome
regularityinthechangeofspatialstructure.Ontheotherhand,fragmented
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distributionofCEvaluerepresentsarandompatternofchange.TheMoran'sI
statisticasaspatialautocorrelationindexdistinguishesbetweenthesespatial
patterns.
ThevalueoftheMoran'sIrevealedthatthespatialdistributionofCEvaluesfor
occupationalgroupsbecameuniformsfromPeriodsItoIII,exceptforfemale
blue-collarworkers.SegregationbyoccupationwasstrengthenedduringPeriodIV
(Figure4-4).Genderdifferencesforeachoccupationshowunevendistributionof
femalewhite-collarandgray-collarworkerscomparedtomaleworkers:thespatial
cohesivenessoffemaleworkersisgreaterthanthatofmaleworkers.For
blue-collarworkers,thedifferencesofratiobetweenmaleandfemalelessened
fromPeriodsItoIII.DuringPeriodIV,thespatialdistributionofthefemale
workerslessened,butthatofmaleworkersincreased.
Thecorrelationofchangeinthenumberofwhite-collarworkersbetweenmale
andfemalebecamehigher,exceptforthereductioninPeriodIII(TableIV-2).For
gray-collarworkers,thecorrelationrosefromPeriodsItoIII,butfellinPeriodIV.
Incontrast,thecorrelationforblue-collarworkersdeclined,exceptforaslight
increaseinPeriodII.
ConcerningthecorrelationofCEbetweenmenandwomen,threeoccupational
groupsindicateasimilarpatterninPeriodI.However,thecorrelationfor
white-collarworkerscontinuouslyincreasedafterPeriodII.Incontrast,
significantdecreasesforblue-collarandgray-collarworkerswereobserved
betweenPeriodsIandII.Inparticular,thecorrelationforblue-collarworkers
furtherdecreased.Tosumup,thepatternofchangespecifictotheunitarea
measuredbyCEshowsthefollowingtrend:Thedifferencesofratiobetweenmale
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andfemalehasdeclinedintermsofwhite-collarworkers,buthasexpandedfor
blue-collarandgray-collarworkers.
Thesubsequentpartsofthissectionexaminethechangeduringeachtime
periodindetail.
(1)PeriodI
Figure4-5showstheareawhereCEvaluesforeachoccupationalgroupwas
significantlylargeorsmallattheO.051evelinPeriodI.Theredareasshowsthe
areasplottedinthefirstquadrantandtheblueareasareplottedinthethird
quadrantinMoranscatterplot(Figure2-2).
InPeriodI,threeoccupationalgroupscommonlyshowanegativevalueofCEina
widerangeofcentralTokyo.HighlypositivevaluesofCEareobservedinthe10-30
kmzonefromcentralTokyoforwhite-collarworkersandthe20-40kmzonefor
blue-collarworkers.Thisimpliesthateachoccupationalgrouphasincreased
significantlyintheseareas.Forgray-collarworkers,relativelylargepositiveCE
valuesarefoundinthe30-40kmzoneformenandwomen.Inaddition,theareas
withlargepositiveCEvaluesforthreeoccupationalgroupsoverlapinthe20-30
kmzone.Theseareascommonlyunderwentlarge-scalelanddevelopment,for
instance,intheareaalongtheJRMusashinoLinebetweenKawaguchiandthe
formerUrawaCityaswellasinTamaNewTown.Concerningmalegray-collarand
bothgendersofwhite-collarworkers,positiveCEvaluescanbeobservedinthe
areaalongtheJRSaikyoLine(openedin1985)andtheTokyuDen'en-toshiLine
(fromMizonokuchitoNagatsuta).Inadditiontotheseareas,malegray-collar
workersshowhighlypositiveCEvaluesinthesouthernpartofY6kohamaCity
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alongtheYbkohamaMunicipalSubway,andtheJRMusashinoLine(between
MisatoandMatsudoCities).Incontrast,femalegray-collarworkershave
significantlylargeCEvaluesintheareaalongtheNegishiLine(southernpartof
YokohamaCity)andaroundTsurugashimaStationoftheTobuTojoLine.For
blue-collarworkers,ahighlypositiveCEisobtainedintheareaalongtheTobu
IsesakiLine(betweenKasukabeandKoshigaya),aroundYotsukaido,alongthe
KeiseiLine(betweenSakuraandNarashino),andtheJRMusashinoLine
(betweenKoshigayaandtheformerUrawaCities).
(2)PeriodII
Asawhole,negativeCEvaluesaredominantintheinnerarea;however,positive
CEvaluescanbeobservedinthesuburbs(FigureIV-6),similartotheresultin
PeriodI.SignificantlypositiveCEvaluesappearedaroundHigashi-Urawa
Station;KohokuNewTown;andtheeasternpartoftheformerOmiyaCity,
commontothreeoccupationalgroups.Malewhite-collarandgray-collarworkers
showpositiveCEvaluesinKohokuNewTownandTamaNewTown,andthe
easternpartofEdogawaWardbetweentheToeiShinjukuLineandtheTokyo
MetroTozaiLine.Formalegray-collarworkers,positiveCEvaluesarefoundin
theareaalongtheTobuTojoLine(betweenFujimiandAsakaStations).Positive
CEvaluesformalegray-collarandwhite-collarworkersarealsofoundinthe
vicinityofYbtsukaidoandShonandaistations.Forblue-collarworkers,areasnear
SakuraStationandalongtheTobuIsesakiLineandTobuNodaLineindicate
positiveCE,althoughtheextentofareaswithsignificantlypositivevaluesis
relativelysma11.However,areasinandaroundtheKonandaiandTakane-Kohdan
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StationsshownegativeCEvaluesformalegray-collarandwhite-collarworkers
despitethesuburbanlocation.
(3)PeriodIII
InPeriodIII,spatialpatternsofpositiveandnegativevaluesofCEbecome
complicated,andwhite-collarworkersshowagenderdifference(FigureIV-7).
AlthoughCEvaluesforblue-collarworkerscontinuedtobenegativeinTokyo's23
Wards,negativeCEvaluesforwhite-collarworkersarenolongersignificantinthe
easternandwesternpartsofcentralTokyo.IntheinnerareawherenegativeCE
valueswereobservedinprecedingperiods,positiveCEvaluesforwhite-collar
workersareobservedinChuoWardalongtheSumidaRiver.Increasein
white-collarworkers'highlypositiveCEvaluesareasarefoundinthe10-20-km
zoneformalesandaroundthe20-30-kmzoneforfemales.Moreover,those
increasesinthesuburbsarealsoobserved.Asaresult,insomesuburbanareas,
bothblue-collarandgray-collarorbothblue-collarandwhite-collarworkersshow
anlncrease.
Incontrast,significantlynegativeCEvaluesexpandedtothesuburbs.
Takane-KodanStation,whichshowednegativeCEonlyformalewhite-collarand
gray-collarworkersinPeriodII,showednegativeCEvaluesforotheroccupational
groupsinPeriodIII.Inaddition,bothmenandwomeninMisatoParkinMisato
CityandIzuminoStationoftheSagamiRailwayLineandwhite-collarmeninthe
areasurroundingHanamigawaestateinChibaCityandTamadairaestateinHino
CityshowsignificantlynegativeCEvalues.
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(4)PeriodIV
InPeriodIV,thenumberofmalegray-collarworkersalsobegantodecline;only
femalegray-collarandfemalewhite-collarworkersincreased.However,evenifthe
numberofworkersdeclined,thereexistareaswithsignificantlypositiveCE
values.Inparticular,PeriodIVindicatesaspatialpatterndifferentfromthatof
theprecedingperiods(FigureIV-8).AnotablefeatureofPeriodIVistheincrease
inwhite-collarworkerswithin10kmofcentralTokyo.Malegray-collarworkers
alsoindicateasignificantincreaseinthe10-30kmarea.Ontheotherhand,the
increaseofblue-collarworkersisfoundprominentlyinthezonebeyond20km
fromcentralTokyo,similartotheothertimeperiods.SignificantlypositiveCE
valuescommontothreeoccupationalgroupsareobservedinlimitedareas,suchas
OyuminoStationoftheKeiseiChibaLineandalongtheOdakyuTamaLine,where
residentialdevelopmentprogressedrapidly.Otherareaswithsignificantly
positiveCEvaluesforgray-collarandwhite-collarworkersarefoundalongtheJR
NanbuLine(betweenMusashi-KosugiandMusashi-MizonokuchiStations);the
SaitamaRapidRailwayLine(openedin2001);andaroundAzaminoStation,at
whichtheDen'entoshiLineandtheYokohamaMunicipalSubwaywereconnected.
SimilartoPeriodIII,positiveCEvaluesforwhite-collarworkersareobserved
incentralTokyo.InPeriodIV,thecentralpartofYbkohamaCityandKotoWard
(eastsideoftheSumidaRiver)andapartofEdogawaWardalsoshowhighly
positiveCEvaluesformalewhite-collarworkers.Inaddition,CEvalueschanged
fromnegativetopositiveinsomepartsinsidetheYamanoteLine,particularly
aroundGotandaandIidabashiStations.Forgray-collarworkers,theareaswith
positiveCEvalueshavespreadtotheareasurroundingtheYamanoteLine.
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Moreover,positiveCEvaluesforgray-collarworkersarealsoobservedintheareas
aroundTamagawajosui,Tachikawa,Omiya,andHigashi-totsukaStations,andin
awiderangealongtheDen'entoshiLine(betweenMizonokuchiandTsukimino
Stations).Inaddition,theareasaroundYachiyo-midorigaokaStation,thenorth
sideofKohokuNewTown,aroundChuorinkanandKatakura,andKakioStations
showpositiveCEvaluesforblue-collarworkers.However,comparedwithother
occupationalgroups,anotablefeatureofblue-collarworkersissignificantCE
valuesinareasthatarenotnearrailroadstations,butalongmainroads,suchas
theHigashiomiyaandHinoBypasses.
TheseareaswithpositiveCEvaluesinPeriodIVcanbedividedintotwotypes:
centralTokyoandnewlydevelopedsuburbs.Thenumberofwhite-collarworkers
remarkablyincreasedincentralTokyo;however,blue-collarandgray-collar
workersincreasedprominentlyinthesuburbs.Thissuggeststhatdifferenttypes
ofoccupationalgroupscontributetopopulationgrowthaccordingtothelocationof
eacharea.
3.Discussion
Asshownintheprecedingsections,changesinthespatialpatternsof
occupationstructureafter1985aremoreaffectedbytimeperiodthanby
occupationalgroup.Genderdifferencebecameapparentafterthe1990s.The
numberofwhite-collarworkersincreasedaroundUrawa,Kashiwa,andChiba
StationsandalongtheToyokoLinethroughoutthetargetperiod.After2000,
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agglomerationofwhite-collarworkerswasobservedincentralTokyo.Thisimplied
thatpopulationgrowthintheseareaswaspromotedmainlybywhite-collar
workers.Ontheotherhand,intheareasaroundZushiandKamakuraCities,
locatedonthefringeofthewhite-collarbelt,thenumberofwhite-collarworkers
hasdecreased.Sincetheproportionofmanagerialworkersarerelativelyhigh,
theirretirement,aswellasayoungergeneration,canleadtoadeclinein
white-collarworkersintheseareas.
Forblue-collarworkers,agglomerationinthedistrictsoftheeasternpartofthe
15-kmzonehasdisappeared;however,thenumberofblue-collarworkers
continuouslyincreasedinthe20-kmzoneandbeyond.Itisbelievedthatthe
commutingdistanceforblue-collarworkersisshorterthanthatforwhite-collar
workers.Hence,relocationofestablishmentstothesuburbsmayhavecausedthe
changeinthespatialpatternoftheblue-collarworkers.
Thespatialpatternofthegray-collarworkersshowsalargegenderdifference.
Inparticular,thespatialextentoftheagglomerateddistrictoffemaleworkersis
narrowerthanthatofmaleworkers.Anexplanationmaylieincommuting
distance:femaleworkerstendtochooseworkplacesneartheirhomes.
Findingsrevealthatthepopulationofwhite-collarworkersincreased
remarkablyintheinnerareaofTokyo,wherehousingprovisionacceleratedafter
the1990s.Moreover,inthesuburbs,wherewhite-collarworkersmoveduntilthe
bubbleeconomyperiod,gray-collarandblue-collarworkersincreasedremarkably
afteritscollapse.Inotherwords,"socialpolarization"advancedintheinnerarea,
but"socialmix"advancedinthesuburbs.Thesechangeshavebecomeevident
after2000,andasaresult,ithasbecomedifficulttograspsegregationby
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occupationalgroupsassimplyaconcentricorsectoralpattern.
Toexplainthebackgroundofthesechanges,twofactorscanbenoted.Thefirst
factoristhelandusechange.Newconstructionormovementofestablishments
withinthemetropolitanareaandtheirreorganizationcanleadtoextinctionofthe
blue-collarbeltwithinthe15-kmzoneandtheinlandexpansionoftheblue-collar
belt.ThesetrendswereacceleratedbytheActonSpecialMeasuresConcerning
UrbanRenaissancein2002,whichpromotedurbanrenewalinthemetropolitan
corethroughprivatecompanies'capitalinvestment.Inaddition,thebuilding
regulationandurbanplanningwerealleviatedinthisera.Housingprovisionin
theinnerareawasinducedbyrelocationsandbusinessesclosingoffactoriesand
warehousesinthebuilt-upareaafterthebubbleeconomy'scollapse.
Thesecondfactoristhefilteringprocessofthehousingmarket.Sincethe
housingmarketisdividedbypricerange,residentsarefilteredthroughhousing
cost.Asaresult,homogeneousresidentstendtoliveindistrictssupplyingthe
samequalityofhousing.The1960sand1970swere"thetimesofsuburbanization,"
whenlargenumbersofsimilarqualityhouseswerebuiltinthesuburbs.Inthe
downtownvicinity,alargenumberofcondominiumswerebuiltafterthelate1990s.
Althoughthebreadthofhousingchoicesenlarged,housingpriceswerenot
necessarilycheap.Byconductingaquestionnairesurveywiththeresidentsofa
superhigh-risecondominiumintheTokyoBayarea,Koizumieta1.(2011)clarified
thattheresidentsarecharacterizedashouseholdsofwhite-collarworkersearning
relativelyhighincomes.Inaddition,theformofacquisitionofahousechanged
fromaone-timepurchasetoaladderupward,towardabetterhouse,wheneach
householdacceptedtheirowntrustandassetsbecausepublicassistancefor
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housingacquisitionswasreduced(forexample,theabolitionoftheHousingLoan
Corporation).Inotherwords,residentsinthesenewlydevelopedcondominiums
aregenerallylimitedtowhite-collarworkerswhoearnhighincomes.Inaddition,
themajorityofresidentsmovingintothedowntownvicinityare30-40yearsold,
correspondingtothelifestageoffirst-timehomebuyers.Thispopulationchange
willprobablyaffectnotonlythespatialpatternsofoccupationalstructureofthe
metropolitanareabutalsothespatialpatternsofagestructureoftheresidents.
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V.Conclusion
ThisstudyexaminedthespatialstructuresoftheTokyometropolitanareain
termsoftheoccupationstructureanditstransformationafterthecollapseofthe
bubbleeconomy.Thefindingsobtainedaresummarizedasfollows:
(1)Spatialautocorrelationanalysisofthespatialpatternofoccupational
structurein2005confirmedthefindingsobtainedinpreviousstudiesby
Kurasawa(1986)andKurasawaandAsakawa(2004),usingpre-2005data.Hence,
thebasicspatialstructureofsocialareasintheTokyometropolitanareahasbeen
maintained.Theanalysisdividingworkersintomaleandfemalemakeitclearthat
"blue-collarbelt"ineasternTokyo's23Wardswasmainlycausedbymale.
(2)Theconventionalfinding(mainlyobtainedfromtheanalysisof
administrativeunit)thatavariableshowsaconcentricpatterninthesuburbswas
notnecessarilysupportedbytheanalysisofgridsquareunits,whichshowsa
radialpatternalongtherailroadlines.Particularlyinthesuburbs,thetendency
ofoccupationgroupstovarywiththedistancefromtherailroadhasbeen
strengthened.Thissuggeststhatnotonly``diversification"butalso``polarization"
ofthesuburbshasprogressed.
(3)Anextendedshift-shareanalysisrevealedthatchangesinspatialpatternsof
occupationalstructureafter1985variedconsiderablyaccordingtothetimeperiod.
Beforethecollapseofthebubbleeconomy,thecompetingeffects,whichindicatea
localchangedifferentfromthetrendofthetotalregion,werelargeinthesuburbs
correspondingtothecentrifugalpopulationmovementinthattimeperiod.In
contrast,afterthecollapseofthebubbleeconomy,gray-collarandblue-collar
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workersmovedintothesuburbswheremanywhite-collarworkersalreadylived;
thiscanledtoaconditionof"socialmix."Ontheotherhand,amajorpartofthe
populationgrowthwasbroughtaboutbywhite-collarworkersintheinnerarea.
However,theoccupationalhierarchy'suppergroupconcentratedinlimited
districtsoftheinnerarea,thusadvancingthetrendof``socialpolarization"inthe
aspectsofthespatialpatterns.
ThesefindingsimplythatthespatialaspectofsocialpolarizationintheTokyo
metropolitanareawaspromotedbytheinflowofwhite-collarworkersintothe
innerdistrictbetween1995and2000.Althoughthisstudyfocusedontheanalysis
ofoccupationstructure,theresultsoftheanalysisreflectchangesinthewayof
working,thetypeoffamilies,residentialchoice,andurbandevelopment.
Socialpolarizationwillenhancethefilteringofhouseholdsinthehousing
market.Moreover,thepopulationofthegenerationwhichnewlyacquireshouses
willdecrease,andthenumberofyoungpeopleborninthemetropolitanareawill
increase(NationalInstituteofPopulationandSocialSecurityResearch2005).
Immobilizationofresidenceismorelikelytoadvanceinthefuturebecause
filteringinthehousingmarketispromotedmainlybyeconomicfactorssuchas
landprices.Hence,spatialsegregationbetweenoccupationalgroupsislikelytobe
fixedasshowninthisstudy,exceptforfemalegray-collarworkerswhoprefer
short-distancecommutes.
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Table3-1.Moran'slvalues
(year)
Administrativeunit
analysis
GridSqUareStatiStiCS
analysis
White-collarrate
1995 0.6116 0.6810
2005 0.6452 0.6364
Blue-collarrate
1995 0.6619 0.7523
2005 0.6916 0.7118
White-collarworkers/
Blue-collarworkers1995 0.6831 0.6799
2005 0.7110 0.7002
AllMoran'sIvaluesaresignificantatthe5%level.
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Table4-2.Thecorrelationcoefficientofthechangeinthenumberof
workersandthevalueofCEbetweenmaleandfemale
Thecorrelationcoef五cientofchangein
thenumberofworkersbetweenmale
andfbmale
Thecorrelationcoefficient
betweenmaleandfbmale
ofCE
White-collarGray-collarBlue-collarWhit Gray-collarBlue-collar
PeriodI 0.8440.8470,909 0.7990,782 0,775
PeriodII 0.9430.8900,940 0.7490,696 0,658
PeriodIII 0.9120.9670,868 0.7720,672 0,534
PeriodIV 0.9470.8770,867 0.8050,680 0,554
Allvaluesaresignificantatthe5%level.
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